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, exercise device for exercising and 

The invention relates to a pulmonary exerase 
i„.proving the lungs and the lung capacityofauser. 

•c. « hollow tubular body with a 
P„„ exe^ise devices generaUy ^^^^ 

™ou*p.ee . one end and . a>. ..e. .paced aUows a. » be 

„„u,hpiece and *e air inle. a one «ay v ^ ^^^^ ^^^^ 

e^aied freely whilst inhaled a.r mus. be drawn m g ^^^^^^ ^ ^ 

:::s:r:r::--nconcer.wi..ecardio.ascnlars...n.^ 
the rest of the body. 

, . of ere invenUon ro provide an improved pu^onar. exercise 

It IS an objeci oi 

device. 

, _^ce wi. one aspect of .e invenUon 
„.clse device contprisins a ^ » ^ ,^ ^ 

.outhpiece. *e air inle. being Cosed by me^^ ^^^^^ ^^^^ 

valve and the air outlet being closed by means of res.hent y 

, „f the user is exercised against a resilient bias 
in that way, the pulmonary system of the user 

during inhalation and exhalation. 

• ,h^. air now in each of the air inlet and 
^^eCdtrto be ntned to the individual 
outlet is adjustable so as to enable tn 
requirements of the user. 
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spring. The resilient bias in uie <x 
compression spring. 

, of the resilient bias is preferably provided by tightening 
The adjustment of the resi ^^^^^^^ ,,,,,1 

appropriate spring so as , „f the soring is effected by screw 

• Pr^frrablv the adjustment of the spnngi^ 
tension/compression. Preferably, tnc j 

threaded adjustment means. 

Tn that way the spring can be changed for a 
HacH..n.Up...M.— ^^^^^^ 

..e«„. sraae of spnn, as ^^^^ 

^p.cave.„ so - » 3,,,, exa^p-e ^ *e a. in.«. and a 

possible .0 provide a hghter ^^^^ appropriate, 

heavier duty exercise spring m the a.r outlet and 

u 1 hr^AM the mouthpiece being arranged 

ti,r,;pre mav be formed in one 
, T <ihat)ed and the mouthpiece may 
,He tubular ^. --^^^^^^ 

end of the L-shape, the iniei m<xy 
.„..et™aybefor.edinasidewa,lof«.eL.shap«.tube. 

. . a, ^ provided «i,h straps to enable the device to be fined to the 
The device may be provmcu 

. ,« of the invention there is provided a pulmonary 
,„ accordance with another aspect of the ^ 

mouthpiece, the air inlet bemg ciu 
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being closed off by an outlet one way valve, the inlet one way valve preventing 
airflow from the mouthpiece out of the device via the air inlet and allowing airflow 
via an inlet valve opening to the mouthpiece into the device, the outlet one way 
valve preventing airflow to the mouthpiece firom the air outlet and allowing airflow 
via an outlet valve opening from the mouthpiece out of the device, the dimensions 
of the inlet valve opening and outlet valve opening being arranged to allow a 
restricted flow of air through the opening. 

In that way the flow of air in and out of the device is restricted so that greater 
effort is required to breathe through the device. 

Preferably, the inlet and/or outlet valve opening is/are adjustable to effect 
variable resistance to flow through the valves. 

Embodiments of the invention will now be described in detail by way of example 
and with reference to the accompanying drawings, in which: 

Fig.l is a cross-section through a pulmonary exercise device in accordance with 
the invention, 

Fig.2 is an end elevation of the device of Fig.l looking in the direction of arrow 
II in Fig.l, 

Fig 3 is a cross-section through device of Fig.l taken on line Ill-ffl in Fig.l, 
Fig.4 is an elevation of the air outlet part of the device of Fig.l looking in the 

direction of arrow IV in Fig.l, 

Fig.5 is a cross-section through another pulmonary exercise device in accordance 

with the invention, 

Fig.6 is a cross-section through a further pulmonary exercise device m 

accordance with the invention, 

Fig.7 is an elevation of part of the pulmonary exercise device shown in Fig.6 

looking in the direction of arrow VII in Fig.6, 
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Fig.8 is a cross-secUon trough an alteluve fonn of pu« exercise device 
in accordance wi* *e invention, and ^^^^^^ 
Fig.9 is a sctiematic view of a pulmonary exercise aevi 

,„ Pig., a pulmonary exercise device 10 comprises an elongau hollow mb^ 
Jv .2 open a. bo* ends. M one end *e «.be .apers via a fh.s.ocomca. shoulder 
nl : educed diamerer .be section .6 forming a mou^piece of »be. A 
el .8 is formed in a side ™« of *e u.be 12 towards the mouthp.ec end 
TZ The apem-re U is surrounded by a circular wall .0 wh,ch extends 
outwardly from the side wall of the tube 12. 

..i<.e the hollow tubular body 1 2 an a^tular shoulder 22 defining an ap^e 24 
u . . ,H in the wall of the tube imier body 12. The shoulder 22 has a 
therethrough ,s formed m the wall of th ^he inside wall of the tubular 

Chamfered inner edge 26 Which acts asavalvese^Thems 

K„Hv 12 further includes two elongate guide tracks 28 wmcn 

I H other The guide tracks 28 extend from the face of the annular 
opposed to each other. The guioe ... „,fl,. nebular body 12 towards 

shoulder 22 facing away from die mouthpiece end 16 "f """"'^ ' 
^ other end of the tubular body 12 spaced from the mouthpl^ '^'''[^'^^^ 
for a distance down die tube. The inner diameter of *e tubular ^^^^^^ 

. . bv means of a shoulder 30. The end of the mbe spaced from the 
reduced by means ot a ^.^^ ^^^^ 

mouthpiece 16 comprises the air inlet 32 and the aperture 
tubular body 12 comprises the air outlet 34. 

The air inlet 32 includes a valve arrangemem indicated generally at 36. 

The valve arrangement 36 comprises a valve body 38 which is received slidably 
in lar body 12 on guide tracks 28. The valve body 38 compnses a mam 

section 40, a valve closure member 42 and an ad^usunent mem er 
.ai„va,vebodysection40includesaperuires41,oallowpass^f-(-P^^^^^ 

AO extends through the valve aperture 24 ana nas ^ 
The valve closure member 42 extenas mru g 
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enlarge, valve Cosure head 46 — d b, an O ring 4S. The O ring 4S se^ 
a^ains. U.e vaive sea. 26 formed by *e chamfered edge of the annuiar shoulder 22^ 
^sunen. member 44 eompHses an e.ongare sore, threaded shaft 30 «h.h 
ex,e„ds from *e main body s«tion 40 towards .he air inle. end 32 cen»Uy of d>e 

tubular body 12. 

A .ension spring 52 is anached .0 .he main vaive body section 40 «.d ex«=nds 
towards *e air inle. end 32 of the «.bular body 12. The tension spring 52 is secured 
at its other end to an adjustment device 54. 

The adiusunen. device 54 comprises a cup-shaped body 56 having circular base 
58 with apertures 60 formed therein (see Fig.2) and a circular peripheral wall 62 
extending from Ae periphery of die base 58. 

A handle 64 extends from *e other side of the base 58 away from *e peripheral 
wall 62. An inremally screw dreaded tube 66 extends from the base co-axially w,* 
circular peripheral wall 62 towards *e mouthpiece end of *e .ubular body 2. 
The adjusunen. member 50 of dte valve body 38 is screw-toeadedly recewed wtthm 
*e screw threaded tube 66. The spring 52 is secured to the base 58 of the 
adjustment mechanism 54. 

The loading of *e .ension spring 52 on d,e valve 36 can be adjusted .o make i. 
easier or more difficul. for the valve body 38 .0 be displaced by the inhalauon of *e 
user If the user wishes the valve body to be relatively easy to displace then the 
adjustment member 54 can be screwed into .he habe up .o *e poin. where Jhe 
peripheral wall 62 of the adjustmen. mechanism abuts the shoulder 30 m the mbu^ar 

hody 38 .0 move more readily so as » open the valve 36. As the user becomes 
fjr the user wil, want to maUe inhalation more difficuU and so the adjustment 
Lhamsm 54 can be screwed by meansofthe handle 64 away from *e valve body 
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„ „ i, loaded In that way, when the mer attempts to 
38 such that the tenston spnng 52 ts loade ^^^^ 
inhale through the device 10 the tenston spnnS " tesj. 
,„dv 3S and thus renders inhalation mote dtflicult. That serv 
pulmonary system of the user in inhalauon. 

,e air outlet 3. comprises the aforesaid ^P=^;-;-r;reTs 
A A K., thp wall 20. Between the wall anu ui^^ y 
tubular body 12 surrounded by the wall 

a chamfered valve seat 68 is provided. 

Hlv 70 is arranged within the annular wall 20. The valve assembly 
, valve --^^^^^^^^^^^^ , 3,,, Circular valve head 76. The 

70 comprises a valve bo y 72 h g ^^^^^ ^^^^^ ^^^^ ^ 

valve head 76 is surrounded by an O ring 
seal the aperture 18. 

.«„al screw thread and a cap 80 which has an amtular wall 
The wall 20 has an ^^^^ „,„ged on the wall 

8. With an internal screw *^ ^ ^^^ 

,0. T>.ecapS0hasa^^»-«4fo ,p.^es 88 (shown 

86 surrounding the shaft 74 of the vaiv 

in Fi8.4) are provided in the base of the cap 80. 

■ . ,0 is arranged between the underside of the valve head 76 

and the base of the cap ^ ,g S,^g 

,evalvehead76against«.eva.es.^^^^ 

; aifOcult. Conscuently, in order to 
thus renders opemng of the va, ,„ the can 80 can be unscrewed from 

.ender breathing out throu^ the dev.ce s.mpl« th^c P ^^^^ 
wall 20. M .be user ^ and in that way the 

^'Xiriovemen. of the valve head and thus e,th^aaon 
compression spnng greatly resisxs n 

through the device. 
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It should be noted that both the tension spring 52 in the air inlet and the 
compression spring 90 in the air outlet are replaceable with springs having different 
duties. In that way the operating range of the device is increased since an unfit user 
can begin with a very light duty spring and as the fitness of the user improves the 
loading on the spring can be adjusted until maximum loading has been achieved. At 
that point the spring can be removed and replaced with a heavier duty spring which 
will allow greater resistance exercise to be provided. 

In Fig.5 an alternative pulmonary exercise device 10 is illustrated. Parts 
corresponding to parts in Figs.l to 4 carry the same reference numerals. 

The device 10 shown in Fig.5 is similar in most respects to that shown in Fig.l 
and thus will not be described in detail. The principle difference between the device 
of Fig.l and that of Fig.5 is that the air outlet is formed internally of the tubular 
body so that the external lines of the tubular body 12 are "uninterrupted". The air 
inlet arrangement of the device of Fig.5 is identical to that described above. 

In Fig.5 the air outlet comprises an aperture 18 in the wall of the tubular body 
12. An annular wall 92 surrounding the aperture 18 extends inwardly of the tubular 
body 12 The annular wall 92 includes an inwardly extending annular projection 94 
having a chamfered edge 96 which acts as a valve seat. The annular wall 92 is 
inlemally threaded. 

The valve 70 is subsuntially as sho™ in Fig.l, having a shaft 74 and a circular 
valve head 76 with an O ring 78 surrounding the head 76. A compression spring 90 
surrounds the shaft 74 and abuts the underside of the valve head 76. The other end 
of the compression spring 90 abuts a cap 80 which comprises a circular base and a 
peripheral wall 82. The peripheral wall 82 is externally screw-threaded and >s 
dimensioned to be received within the amtular wall 92. TTe cap is received m 
screw-threaded fashion. The base of the cap 80 has an aperture to receive the shaft 
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• cnrin! 90 abuts the base of the cap 80. As with 
- a. a va.ve .0. T^e c— .0 . ^^^^^ ^^^^^ 



more difficult. 



THe aev>ee of 7 is .o «^ a. shov™ in Pig. and 

pans corresponding .o par. in Fig.5 carry *e san,e reference numerals. 

, 6 tt,e device .0 is identical .0 *a. shown in Fig.5 with *e exception U,a. 
r H vT2 s ben. over a. *e n,o«*piece end into an L-shape. Two .oops 
; :„ II aeof«ie.bu,arbodyl2adiacen..^ 
98 are formed, one each ,oo and the ends of the strap 100 are 

The loops 98 receive respecfve ends of a s« 0^ ^^^^^ ^ 

.cured to the loops 98 h^sUtchtnlOX T^^^^ ^^^^ ^ 

includes an elasticated por«on. In *e «nb ^^^^ ^^^^ 

pulmonary exercise device can be worn by the us^r by 

of the user are free during exercise. That is panicu 
Zerationisre^uire^^ 

In Fig.8 a pulmonary exercise device 1 10 is shown. 

. . ,0 of Figs 1 to 4, the pulmonatT exercise device 110 

112adjacentthemouthp.ecell4en „8 to another open end 122. 

peripheral wall ,20 defining a tube from the aperture 1 8 to ano 
The aperture 1 18 is closed cftby an ouflet valve assembly 124. 
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The inlet valve assembly 1 16 comprises an annular shoulder 126 formed on the 
inner periphery of the wall of the body 112. An annular collar 128 is arranged 
within the body 1 12. The collar 128 has a first outer wall portion 130 and a second 
outer wall portion 132 having a diameter smaller than the first outer wall portion 
130. A step 134 is formed between the two outer wall portions. The step 134 abuts 
the annular shoulder 126. The collar 128 has a bore 136 formed therethrough, 
axially of the device 1 10. An enlarged diameter bore 138 is formed in the collar 128 
at the inlet end of the device 1 10 so as to defme a shoulder 140. A valve guide part 
142 is formed integrally with the collar 128 within the bore 136. 

The valve guide part 142 has an elliptical bore 144 formed therethrough axially 
of the device 110. A valve 146 is slidably received within the bore 144. The valve 
146 comprises a circular valve head 148 having a peripheral channel 150 receiving 
an elastomeric O ring 152. The valve 146 further comprises an elongate stem 154 
comprising a first part 156 extending from the valve head 146 through the bore 144 
which is elliptical in cross-section. The dimension and shape of the stem part 156 
and the bore 144 prevent the valve 146 from rotating. A second portion of the valve 
stem 154 extends from the end of the elliptical portion 156 away from the valve 
head 146. The second portion is circular in cross-section and has a screw-threaded 
periphery. 

The valve head 148 seals by means of O ring 152 against a valve seat 160 
defined by a chamfered portion of the collar 128. 

The screw-threaded portion 158 of the stem 154 is screw-threadingly received in 
an internally screw-threaded bore 162 of an adjustment member 164. The 
adjustment member 164 comprises a cup-shaped body 166 having a cylindrical 
peripheral wall 168 and a substantially circular base 170. The base 170 has air inlet 
apertures 172 formed therethrough. A cylindrical projection 174 extends from the 
base 170 concentrically with the wall 168. The cylindrical projection 174 defines 
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aforesaid bore 162. An annular shoulder 176 is defined on .he inside of the »all 
,68 A compression spring 178 is arranged between the shoulder 176 of the 
adjustment member 164 and the shoulder 140 on me ooUar 128. The spring .78 
biases the adjustment member 164 away from the collar 128. Since the valve 146 .s 
secured in screw-threaded feshion to the adjustment member 164, the action of the 
spring 178 holds the valve head 148 in sealing contact against the valve seat 160. 

TT,e adjustment member 164 can be used to adjust tite force that is required to 
open the valve. In the figure the adjustment member is shown screwed away fl-om 
Ae valve 146 so that only the tip of the screw-threaded portion 158 of the stem 154 
of the valve 146 is received within the screw-dtreaded bore 162. In that position the 
compression spring 178 is virtually unloaded. Consequently, a low level of force ts 
required to open the valve agaim. the action of the spring. As the adjustment 
member 164 is screwed into flte body so that more of the screw-thr^ded pomon 
,58 of the stem 154 is received within the screw-threaded bore 162. the 
compression spring 178 is progressively loaded. A loaded spring reqm«s more 
force to effect movement of the valve 146. Markings are provided on the outer 
peripheral wall of the adjustment member 164 to allow d,e user to adjust the device 
„ the appropriate air inlet loading. Most preferably six levels of difficulty are 
indicated around the periphery of flte adjustment member 164. Although six levels 
are indicated, the air inlet loading is. in fact, continuously variable between 
minimum and maximum levels. The six levels are provided as a guide to the user. 

The outlet valve assembly 124 comprises a valve 1 80 comprising a circular valve 
head 182 having aperipheral channel 184 receiving an elastomeric O-ring 186. The 
valve 180 further comprises an elongate cylindrical stem 188 extending from the 
valve head 182. The valve head 182 seals against flte peripheral wall surroundmg 
the aperture 1 18. In particular, as can be s^ in Fig.8, the elastomeric ring 186 
engages against chamfered parts of the walls surrounding tite apertu« 118. An 
outlet valve adjustment member 190 is provided. The ouUet valve adjusmten. 
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concentrically of the base i^^o ^.^^^^^^ 

■r.a 902 extends between a surface of the vaive ne^ 
compression spring 202 extenas compression 

^ «f the base 196 of the cup-shaped member 192. ine p 
inner surface of the base 1^ ^^^^^ ^^^^ ^^^^ ^^^.^^ 

spring 202 acts against the base i^o 

engagement with the peripheral rim of the aperture 118. 

. .ith the inlet valve assembly 116, screwing the adjustment member 
Again, as with the inlet ^^^^^ 

190 relative to the position of the aperture 
open the valve. 

^ ;« Pio«: 1 -4 the user inserts the 

„.ou.hpiece .14 into h.s mou*. Tl.e user * 

r,. *op in pressure adjacent .he .nouthptece - » * ^ 

_ *e o..et vaive ^ ;:%tr:;: fp^^ '-"-^ ^^^^^ 

'"''"""'::::re 1 "..einietvaiveas 

the mouthpiece draws open the vaiv ^^^^^ 

.a,ve -eaa ,.S o„. o. serins con- ^^^:^: Z ..on.H .e 

^^ 1 1A Air can then pass through the apenurcb 
assembly 116. Air can tne p During exhalation, the excess 

„*e.ive.ea...*e^^^^ 
^ pressure adjacent, he mou*p.ecefurt " , go away from the 

e..a,.esea..60. ^^P^^f-;:': ^rlpenthatvaave. Apertures 
'T^t :C~-ri:: ::-e aUnt .emher ,« . 

;.epro.ded..ehase.^^^^ 

1 94 The air escapes througn mc gap 
190 of the outlet valve assembly 124. 



PCT/GBOO/02192 

WO 00/78407 

12 

valve head 182 and the side of .he aperture 118 and via *e apertures fonned in Ae 
base 196 of the adjustment member 190. 

Regular use of the device 1 10 results in improvement in the lung capacity and 
lung muscle function of the user. 

Al.en.atively to the above described embodiments, the valves may comprise 
simple one-way valves without resili«.. bias, ta such a case. fl,e inle, valve .s 
arranged only to allow air flow in to .he device to a.e mouthpiece and the ouUe. 
valve is only arranged to allow flow of exhaled air from the moufl,piece out of ou. 
the device. The inlet valve, in such a case, is arranged with small inlet apertures 
which restrict inward air flow to a low level even ftough the valve is open. I. .s 
well within the ambi. of Ae skilled person .o selec. size of aperture appropriate .o 
restrict the airflow sufficiently to ptovide exen:ise tt, fte lungs of me user. A 
similar arrangement may apply in the outle. valve. In a preferred embodimen. toe 
size of .he aperture trough which air is allowed «. flow in either fte inlet or outlet 
„,eans when *e appropria.e air flow direction pertains is adjusuble by means of 
adiusunent means. To that end. a dial or slider may be provided which allows 
progressive opening of multiple apertures or allows for more of a large aperture to 
be opened as flie dial is ttimed or flie slider is moved. 

Fig 9 shows a schematic view of an exercise device 10 in accordance with the 
invention forming part of an overall exe^ise sy«em generally indicated at 204. The 
exercise system 204 comprises *e pulmonary exercise device 10. an 
elec^ocardiograph machine 206. a local, preferably programmable, control urn, 208, 
a local display 210. a remote cono-ol unit 212 and a remote display 214. 

,„ the apparanrs shown in Fig.9. ti.. pulmonary exercise device 10 includes a 
flow meter 216 preferably arranged between *e valves and U.e mou*piece .o 
measure inhalation flow rare and volume and exhala,ion flow ra.e and volume. As 
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. P <, fl,e da« ftom the flow mL 216 which is of known type is passed 
shown in Fig.9, the data ttom r„, „,amDle bv infrared, radio 

either by n,eans of wiring or by wireiess transnnsston, for examp e by 
frequency or uitrasound transmission to .he local cont^l un.t 208. 

electrocardiograph ntachine 206 for measuring the hean rate a^d *y*m^f 
.e hear, of the user is OP^. .o.ded, 

„..gr.phisp.se^^^^^^^^ — ^ 

. ,e loca, co„.ol umt 20. T^e ^ „d,ograph 

206 IS processeu T m disolav on a wristwatch or on a 

„,..eronalocaldi..yJ.-^^^^ 

■""^"r ThTdl" Zoptionaily be transferred to a remote control unit 
lol L. 212 is preferably a computer, such as a des^ 
, ,er Azain that date, can be ttansferred by direct hardwired data Imlc 
persona, computer. ^^'^^ ^ ^ ^ sent by electronic 

or by wireless «— con„ol unit 20S may form par. 

transmission, such as by e-ma.l. In such a case, the 

of a mobile telecommuni^tions apparams wi* Intente. access capab.hty. 

^eda.aca„thenbeprocessedby*eremotecontroluni.212and displayed ona 
remote display 214 such as a monitor for the personal computer. 

, .hown in Fig 9 allows the user record hisflter inhale and exhale 
The arrangement s own .n Ftg. ^^^^^ ^ 

^ «ow and lung volume, heart r t^^ ^^^^ ^ 

programmable chip may pred.ct the use ^^^^ ^ 

personal data including height, wetght, age and des.red 

u irrr machine The predicted volumes may be compareu g 
measured by the ECG machme. in p That data can also be sent 

actual volumes measured by the air flow meter 216. That data can 

to the remote control unit 212. 
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Claims 

. • « *,,Kiii5*r hodv having an air inlet, an 

one way valve. 

• H.vice according to claim 1 in which the resiUent bias 

be tuned to the individiml requi.*m™ts of the user. 

. , narv exercise deviee according to claim 1 in which the resilient bias 
:^;X:e::L.thea.rou.,e.is*s.ablesoastoenable.hedeviceto 

be tuned to the individual requirements of the user. 

• device according to claim 1 in which the resilient bias 

enable the device to be «ned to the individual re,n.remen.s of the user. 

5 . puintonar, exercise device accordtas to an, pr^ins Cain, U> .hich the 
resilient bias in the air inlet and/or the air outlet is a tension spnng. 

. . puunonar, exercise device according to any precedes claim in which the 
^silient bias in Ute air inlet and/or the air outlet is a compresston spnng. 

Air^a to claims 5 or 6 in which the adjustment 

„ provide increased or decreased initial tension/compresston. 

S ^pulmonarvexercisedevlceaccordingtociaimVinwhichtheadiustmentofthe 

spring is effected by screw threaded adjustment means. 
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9. A pulmonary exercise device according to claim 5 or 6 in which each spring is 
removable. 

10. A puhnonary exercise device according to claim 9 in which one or both of the 
air inlet and air outlet employ one of three springs respectively, so as to provide 
light, medium or heavy duty exercise. 

11. A pulmonary exercise device according to any preceding claim in which the 
device comprises a tubular body, the mouthpiece being arranged at one end of the 
tubular body, the air inlet being arranged at the olher end of the tubular body and the 
air outlet being formed in the side of the tubular body. 

12 A pulmonary exercise device according to claim 1 1 in which the tubular body is 
L-shaped and the mouthpiece is formed in one end of the L-shape, the inlet is 
formed in the other end of the L-shape and the outlet is formed in a side wall of the 
L-shaped tube. 

13 A pulmonary exercise device according to any preceding claim in which the 
device is provided with str^s to enable the device to be fined to the head of the user 
SO the device can be operated hands-free. 

14 A pulmonary exercise device comprising a tubular body having an air inlet, an 
air outlet and a mouthpiece, the air inlet being closed off by an inlet one way valve 
and the air outlet being closed off by an outlet one way valve, the inlet one way 
valve preventing airflow from the mouthpiece out of the device via the air inlet and 
allowing airflow via an inlet valve opening to the mouthpiece into the device, the 
outlet one way valve preventing airflow to the mouthpiece from the air outlet and 
allowing airflow via an outlet valve opening from the mouthpiece out of the device, 
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.e— sof^einletvaweopeninjlouuetva^ 
allow a restricted flow of air through the opening. 

J- ^inim 14 in which the inlet and/or 

the valves. 

herein, and with reference to Figs. 1 to 4. 

n.Apu..o„a.=xer.sedevice— .anda^Seasu.— ^ 
herein, and with reference to Figs. 5 to 7. 

herein, and with reference to Fig.8. 

exercise appa.«.s comprising «.e p»ta.ona.y exe^ise device of any 
preceding claim. 

• n^ratus according to claim 19 in which the apparatus comprises 

:;: ^o^a .ea. — a co.o. ^ . 

means and a remote display means. 
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ongrnal claims 1 4 and 1 5^c ^^^^ ^^^^^^^ ^^^^^^ 

. ^ p„ exe^ise device ccprising a .... body hav.s an a. in.^^^ 
. H « mouthoiece the air inlet being closed by means of a resilientn 

:r rr:::^- . c.. . .e.^ „. ...... 



one way valve. 



acUns a.ai„s. .he a. flow in ,He a. i„.« is adjusub.e so as .o enab.e *e 
be tuned to the individual requirements of the user. 

be tuned to the individual requirements of the user. 

4 A pulmonary exercise device according to claim 1 in which «.e resilient bi. 
acul/Ul air flow in each of the air inlet and outlet is ad^^.e so as 
enab^ the device to be tuned to U.e individual requirements of the user. 

5 A pulmonary exercise device according to any preceding claim in which the 
resilient bias in the air inlet and/or the air outlet is atension sprmg. 
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, ^rpcedine claim in which me 
^ .rv exercise device according to any preceding 



A- rJaims 5 or 6 in which the adjustment 

:::r;r::o:.«ea.ea..au— ^^^^^ 



spring is effec^d by screw thread^! adjusunen. means. 

1 • nr fi in which each spring is 
A putoona,, exercise device according to ciann 5 or 6 n, w 

removable. 

inlet and air outlet employ one of three springs 
medium or heavy duty exercise. 

p„„ exercise device according ro an, P^e^--» 
aevice comprises a rnbuiar body, *e — ^ od, and *e 

tubular body, d.e air inle. being arranged a, ttre o*er 
air outlet being formed in *e side of U>e mbuiar body. 
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1 1 in which the tubular body is 
n.. pu™ exe^ise ...... .o c^J ^ 

fomed in the other end of the l snap 
L-shaped tube. 

device is provided witt. straps to enable the dev,c 
so the device can be operated hands-free. 

...p„«ercisedeviceconstntc.edandarratt.eds— auvasdescrihed 



herein. 



in, and with reference to Figs.l to 4. 



«nd arranged substantially as described 
15. A pulmonary exercise device constructed and arrang 

herein, and with reference to Figs.5 to 7. 



, ^ exercise device constructed and arranged substantially as described 
16. A pulmonary exercise ucv. 

herein, and with reference to Fig.8. 

omnrising the pulmonary exercise device of any 
17.An exercise apparatus comprising P 

preceding claim. 
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one or -nore of an airflow sensor, a h«. n.o„i.or. a con^o. unr. a .oca. d,sp.a, 
means and a remote display means. 
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